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Now compare two machines M and M'y both of which withdraw in one cycle the same quantity of heat Wl from reservoir I. They may, however, give up different quantities W2 and W£ to reservoir 2. In that case the two quantities of work A and Af done by them are different, for from (21)
A=Wi- W2,    A' = Wl - W2'.
Now consider Mto be so constructed that it can be made to work backwards (i.e. let it describe a reversible cycle). In so doing it withdraws the quantity of heat W2 from reservoir 2, gives up the quantity W^ to reservoir I, and performs the work — A. If now a cycle of machine M' be combined with such an inverted cycle of machine My the resultant work accomplished is
Ar-A=Wi-WJ.....(22)
This process can be conceived to be repeated indefinitely. Hence according as W2 — W^ is positive or negative heat is continually withdrawn from or added to reservoir 2, while on the whole heat is neither withdrawn from nor added to reservoir I. Hence in this case reservoir I may be assumed to be finite and may be considered to be part of the machine which describes the cycle; while reservoir 2 may be conceived to be the surrounding medium, for example the water of the ocean, whose heat capacity may be considered infinite. If now A' — A were greater than o, then a machine would have been constructed which, with the aid of one infinitely large heat-reservoir, would do an indefinite amount of work. But by the second law of thermodynamics this is impossible (cf. page 493), hence*
Af — A<o,    i.e.    A>Ar,     ...    (23)
i.e. of all machines which take up a quantity of heat Wl at a definite temperature and give up heat to a colder reservoir, and
* That in general the equality A = A' does not hold is evident from a con-e complicated. Since in such an. arrangement the waves of different periods T may be separated from one another by refraction and diffraction, (19) results at once from (17) in consideration of the conclusions upon page 497. the
